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PROBLEM TO BE SOLVED: To provide an optical 
component whose installation position, shape, and size 
are excellently controlled and its manufacturing method. 
SOLUTION: The optical component 100 comprises a 
base member 12 which is provided on a base 10 and 
made of a material transmitting light of specified 
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installation position, shape, and size are excellently 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Soil rest material prepared on the base, 

The optic containing the optical member prepared on the top face of said soil rest material. 
[Claim 2] 
In claim 1, 

Said soil rest material is an optic which consists of the quality of the material which passes the light of 
predetermined wavelength. 
[Claim 3] 
In claim 1, 

Said optical member is an optic which has a function as a lens. 
[Claim 4] 
In claim 1, 

Said optical member is an optic which has a function as a deviation component. 
[Claim 5] 
In claim 1, 

Said optical member is an optic which has a function as a part light corpuscle child. 
[Claim 6] 
In claim 1, 

said optical member — a circle — spherical or an ellipse — a spherical optic. 
[Claim 7] 
In claim 1, 

said optical member - a cutting circle — spherical or a cutting ellipse - a spherical optic. 
[Claim 8] 
In claim 1, 

The top face of said soil rest material is a triangle, 

Said optical member is the optic formed by stiffening this optical member precursor after breathing out 
the drop to the top face of said soil rest material and forming an optical member precursor. 
[Claim 9] 
In claim 1, 

The cross section of said optical member is an optic which is a circle or an ellipse. 
[Claim 10] 

In claim 1 thru/or either of 9, 

Said optical member is the optic formed by stiffening the liquid ingredient which can be hardened by 
adding energy. 
[Claim 11] 
In claim 10, 

Said optical member is an optic which consists of ultraviolet curing mold resin. 
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[Claim 12] 
In claim 10, 

Said optical member is an optic which consists of heat-curing mold resin. 
[Claim 13] 
In claim 1, 

The top face of said soil rest material is an optic which is either circular, an ellipse form or a triangle. 
[Claim 14] 
In claim 1, 

The top face of said soil rest material is an optic which is a curved surface. 
[Claim 15] 
In claim 1, 

The optic whose angle of the top face of said soil rest material and the field which touches this top face 
in the flank of said soil rest material to make is an acute angle. 
[Claim 16] 
In claim 1, 

The upper part of said soil rest material is an optic currently formed in the shape of a back taper. 
[Claim 17] 
In claim 1, 

Said soil rest material is an optic which unites with said base and is formed. 
[Claim 18] 
In claim 1, 

The optic on which said optical member is a micro lens and functions as a micro-lens substrate. 
[Claim 19] 
In claim 1, 

The optic where the perimeter of said optical member was embedded with the sealing agent. 
[Claim 20] 

(a) Form soil rest material on a base, 

(b) Breathe out a drop to the top face of said soil rest material, and form an optical member precursor, 

(c) The manufacture approach of an optic which is made to harden said optical member precursor and 
includes forming an optical member. 

[Claim 21] 
In claim 20, 

The manufacture approach of an optic which forms said soil rest material in the above (a) with the 

quality of the material which passes the light of predetermined wavelength. 

[Claim 22] 

In claims 20 or 21, 

It is the manufacture approach of an optic that the regurgitation of said drop is performed by the ink jet 
method in the above (b). 
[Claim 23] 

In claim 20 thru/or either of 22, 

It is the manufacture approach of an optic that hardening of said optical member precursor is performed 
by addition of energy in the above (c). 
[Claim 24] 

In claim 20 thru/or either of 23, 

The manufacture approach of an optic which forms said soil rest material so that the angle of the top 
face of said soil rest material and the field which touches this top face in the flank of said soil rest 
material to make may turn into an acute angle in the above (a). 
[Claim 25] 

In claim 20 thru/or either of 24, 

The manufacture approach of an optic which forms the upper part of said soil rest material in the shape 
of a back taper in the above (a). 
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[Claim 26] 

In claim 20 thru/or either of 25, 

Furthermore, the manufacture approach including adjusting the wettability of the top face of said soil 
rest material to the (d) aforementioned drop before the above (b) of an optic. 
[Claim 27] 

In claim 20 thru/or either of 26, 

The manufacture approach of an optic that said optical member is a micro lens and said optic is a micro- 
lens substrate. 
[Claim 28] 

In claim 20 thru/or either of 27, 

Furthermore, the manufacture approach including embedding the perimeter of the (e) aforementioned 
optical member with a sealing agent of an optic. 
[Claim 29] 

(a) Form soil rest material on a base, 

(b) Breathe out a drop to the top face of said soil rest material, and form an optical member precursor, 

(c) Stiffen said optical member precursor and form an optical member, 

(d) The manufacture approach including removing said optical member from the top face of said soil 
rest material of an optic. 

[Claim 30] 
In claim 29, 

The manufacture approach of an optic which forms said soil rest material in the above (a) with the 
quality of the material which passes the light of predetermined wavelength. 
[Claim 31] 

Soil rest material prepared on the substrate, 

The micro-lens substrate containing the lens prepared on the top face of said soil rest material. 
[Claim 32] 
In claim 31, 

Said soil rest material is a micro-lens substrate which consists of the quality of the material which passes 
the light of predetermined wavelength. 
[Claim 33] 

(a) Form soil rest material on a base, 

(b) Breathe out a drop to the top face of said soil rest material, and form a lens precursor, 

(c) The manufacture approach of the micro-lens substrate which is made to harden said lens precursor 
and includes forming a lens. 

[Claim 34] 
In claim 33, 

The manufacture approach of the micro-lens substrate which forms said soil rest material in the above 
(a) with the quality of the material which passes the light of predetermined wavelength. 
[Claim 35] 

The display equipped with the micro-lens substrate according to claim 31 or 32. 
[Claim 36] 

The image sensor equipped with the micro-lens substrate according to claim 31 or 32. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the optic by which an installation location, a configuration, and magnitude were 

controlled good, and its manufacture approach. 

[0002] 

Moreover, this invention relates to a micro-lens substrate and its manufacture approach, a display, and 

an image sensor. 

[0003] 

[Background of the Invention] 

For example, the approach of stiffening, after breathing out on a base the drop which consists of a liquid 
ingredient as one of the approaches which manufactures optical members, such as a lens, is learned. 
However, in this approach, since the configuration of the optical member obtained according to the 
contact angle between a drop and a base was restrained, it was difficult to obtain the optical member to 
which the focal distance was adjusted moderately. 
[0004] 

Moreover, for example, there is the approach of forming the optical member of a desired configuration 
by adjusting the wettability on the front face of a base (for example, patent reference 1 and patent 
reference 2 reference). 
[0005] 

[Patent reference 1] 
JP,2-165932,A 
[Patent reference 2] 
JP,2000-280367,A 

However, this approach was not enough in order to control strictly the configuration, the magnitude, and 

the installation location of an optical member. 

[0006] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention has an installation location, a configuration, and magnitude in offering the 

optic controlled good and its manufacture approach. 

[0007] 

Moreover, the purpose of this invention has the installation location, the configuration, and magnitude of 
a lens in offering the micro-lens substrate controlled good, its manufacture approach and the display 
equipped with this micro-lens substrate, and an image sensor. 
[0008] 

[Means for Solving the Problem] 
1. Optic 

The optic of this invention, 
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Soil rest material prepared on the base, 

The optical member prepared on the top face of said soil rest material is included. 
[0009] 

Here, a "base" means the object which has the field in which said soil rest material can be installed. As 
long as said soil rest material can be installed, said field may be a flat surface and may be a curved 
surface. Therefore, if it has such a field, especially the configuration of said base itself will not be 
limited. Moreover, said soil rest material unites with a base, and may be installed. 
[0010] 

Moreover, "soil rest material" means the member which has the top face in which said optical member 
can be installed, and, as for "the top face of soil rest material", an account optical member says the field 
installed. As long as said optical member can be installed, the top face of said soil rest material may be a 
flat surface, and may be a curved surface. Furthermore, an "optical member" means the member which 
has the function to change the property and travelling direction of light. 
[0011] 

According to this invention, the optic containing the optical member by which an installation location, a 
configuration, and magnitude were controlled good can be obtained by controlling a configuration, 
height, etc. of said soil rest material on top by having the above-mentioned configuration. In detail, the 
column of the gestalt of this operation explains. 
[0012] 

The optic of this invention can take following modes (1) - (10). 
[0013] 

(1) Said soil rest material can consist of the quality of the material which passes the light of 
predetermined wavelength. The case where a part of light which carried out incidence not only to after 
the light which carried out incidence to said soil rest material carries out incidence of "the passage", 
when all the light that was said and carried out incidence to said soil rest material carries out outgoing 
radiation of light carrying out outgoing radiation from this soil rest material from this soil rest material, 
but said soil rest material carries out outgoing radiation from this soil rest material here is included. 
[0014] 

(2) Said optical member can have a function as a lens, a deviation component, or a part light corpuscle 
child. 

[0015] 

(3) said optical member - a circle - spherical or an ellipse - it can be spherical. 
[0016] 

(4) said optical member - a cutting circle - spherical or a cutting ellipse ~ it can be spherical, here — "-- 
cutting circle spherical" means the configuration which cuts **** at one flat surface and is acquired, and 
this **** includes not only perfect **** but the configuration approximated to ****. moreover — "-- 
cutting ellipse spherical" means the configuration which cuts an ellipse ball at one flat surface, and is 
acquired, and an ellipse ball includes not only a perfect ellipse ball but the configuration approximated 
to an ellipse ball. 

[0017] 

In this case, the cross section of said optical member can be a circle or an ellipse. Moreover, the function 

as a lens or a deviation component can be given to said optical member in this case. 

[0018] 

(5) The top face of said soil rest material is a triangle, and said optical member can be formed by 
stiffening this optical member precursor, after breathing out a drop to the top face of said soil rest 
material and forming an optical member precursor. In this case, the function as a part light corpuscle 
child can be given to said optical member. 

[0019] 

(6) Said optical member can be formed by stiffening the liquid ingredient which can be hardened by 
adding energy. 

[0020] 
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In this case, said optical member can consist of ultraviolet curing mold resin or heat-curing mold resin. 
[0021] 

(7) The top face of said soil rest material can be either circular, an ellipse form or a triangle. 
[0022] 

(8) The top face of said soil rest material can be a curved surface. 
[0023] 

(9) The angle of the top face of said soil rest material and the field which touches this top face in the 
flank of said soil rest material to make can be an acute angle. According to this configuration, when 
[ which breathed out the drop and formed the optical member precursor ] carrying out postcure and 
forming said optical member, it can prevent that the side face of said soil rest material gets wet in said 
drop. Consequently, the optical member which has a desired configuration and magnitude can be formed 
certainly. 

[0024] 

In this case, the upper part of said soil rest material can be formed in the shape of a back taper. Here, 
"the upper part of said soil rest material" means the field near [ said ] the top face among said soil rest 
material. The angle of the top face of said soil rest material and a side face to make can be made smaller, 
holding the stability of said soil rest material according to this configuration, when [ which breathed out 
the drop and formed the optical member precursor ] carrying out postcure and forming said optical 
member. Thereby, it can prevent certainly that the side face of said soil rest material gets wet in said 
drop. Consequently, the optical member which has a desired configuration and magnitude can be formed 
more certainly. 
[0025] 

(10) Said optical member is a micro lens and can function as a micro-lens substrate. 
[0026] 

In this case, the perimeter of said optical member can be embedded with the sealing agent. Thereby, said 

optical member is certainly fixable on the top face of said soil rest material. 

2. Manufacture Approach of Optic 

The manufacture approach of the optic of this invention, 

(a) Form soil rest material on a base, 

(b) Breathe out a drop to the top face of said soil rest material, and form an optical member precursor, 

(c) Stiffen said optical member precursor and include forming an optical member. 
[0027] 

According to this invention, in the above (a), an installation location, a configuration, and magnitude can 
form the optic containing the optical member controlled good by adjusting a configuration, height, an 
installation location of said soil rest material on top, etc., and adjusting the discharge quantity of said 
drop in the above (b) etc. In detail, the column of the gestalt of this operation explains. 
[0028] 

The manufacture approach of the optic of this invention can take following modes (1) - (7). 
[0029] 

(1) In the above (a), said soil rest material can be formed with the quality of the material which passes 
the light of predetermined wavelength. 

[0030] 

(2) In the above (b), the regurgitation of said drop can be performed by the ink jet method. According to 
this approach, since delicate adjustment of the discharge quantity of said drop is possible, a detailed 
optical member can be installed simple on the top face of said soil rest material. 

[0031] 

(3) In the above (c), said optical member precursor can be hardened by addition of energy. 
[0032] 

(4) In the above (a), said soil rest material can be formed so that the angle of the top face of said soil rest 
material and the field which touches this top face in the flank of said soil rest material to make may turn 
into an acute angle. Thereby, in the above (b), it can prevent that the side face of said soil rest material 
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gets wet in said drop. Consequently, the optical member which has a desired configuration and 

magnitude can be formed certainly. 

[0033] 

In this case, in the above (a), the upper part of said soil rest material can be formed in the shape of a 
back taper. Thereby, the angle of the top face of said soil rest material and a side face to make can be 
made smaller, holding the stability of said soil rest material. Thereby, in the above (b), it can prevent 
certainly that the side face of said soil rest material gets wet in said drop. Consequently, the optical 
member which has a desired configuration and magnitude can be formed more certainly. 
[0034] 

(5) The wettability of the top face of said soil rest material to the (d) aforementioned drop can be further 
adjusted before the above (b). Thereby, the optical member which has a desired configuration and 
magnitude can be formed. Here, the wettability of the top face of said soil rest material to said drop is 
controllable by, for example, forming in the top face of said soil rest material the film which has 
lyophilic or liquid repellance to said drop. 

[0035] 

(6) Said optical member can be a micro lens and said optic can be a micro-lens substrate. 
[0036] 

(7) It can include embedding the perimeter of the (e) aforementioned optical member with a sealing 
agent further. Thereby, said optical member is fixable by the simple approach on the top face of said soil 
rest material. 

3. Manufacture Approach of Optical Member 

The manufacture approach of the optical member of this invention, 

(a) Form soil rest material on a base, 

(b) Breathe out a drop to the top face of said soil rest material, and form an optical member precursor, 

(c) Stiffen said optical member precursor and form an optical member, 

(d) Include removing said optical member from the top face of said soil rest material. 
[0037] 

According to the manufacture approach of the optical member of this invention, in order to use said 
optical member as an independent optic, an optical member can be removed from the top face of said 
soil rest material by the simple approach. 
[0038] 

In this case, in the above (a), said soil rest material can be formed with the quality of the material which 
passes the light of predetermined wavelength. 

4. Micro-Lens Substrate 

The micro-lens substrate of this invention, 
Soil rest material prepared on the substrate, 

The lens prepared on the top face of said soil rest material is included. 
[0039] 

According to the micro-lens substrate of this invention 

According to this invention, the micro-lens substrate with which an installation location, a configuration, 
and magnitude contain the lens controlled good can be obtained by controlling a configuration, height, 
etc. of said soil rest material on top by having the above-mentioned configuration. 
[0040] 

In this case, said soil rest material can consist of the quality of the material which passes the light of 
predetermined wavelength. 

5. Manufacture Approach of Micro-Lens Substrate 

The manufacture approach of the micro-lens substrate of this invention, 

(a) Form soil rest material on a base, 

(b) Breathe out a drop to the top face of said soil rest material, and form a lens precursor, 

(c) Stiffen said lens precursor and include forming a lens. 
[0041] 
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According to the manufacture approach of the micro-lens substrate of this invention, in the above (a), an 
installation location, a configuration, and magnitude can form the micro-lens substrate containing the 
lens controlled good by adjusting a configuration, height, an installation location of said soil rest 
material on top, etc., and adjusting the discharge quantity of said drop in the above (b) etc. 
[0042] 

In this case, in the above (a), said soil rest material can be formed with the quality of the material which 
passes the light of predetermined wavelength. 

6. Display 

The display of this invention is equipped with the micro-lens substrate of said this invention. As such an 
indicating equipment, a liquid crystal display object, a liquid crystal projector, and an organic 
electroluminescence display object can be mentioned, for example. 

7. Image Sensor 

The image sensor of this invention is equipped with the micro-lens substrate of said this invention. As 
such an image sensor, the solid state image sensor of solid state cameras (CCD etc.) can be illustrated, 
for example. 
[0043] 

[Embodiment of the Invention] 

Hereafter, the gestalt of suitable operation of this invention is explained, referring to a drawing. 
1. Structure of Optic 

Drawing 1 is the sectional view showing typically the optic 100 concerning the gestalt of the 1 operation 
which applied this invention. Drawing 2 is the top view showing typically the optic 100 shown in 
drawing 1 . In addition, drawing 1 is drawing showing the cross section in the A-A line of drawing 2 . 
[0044] 

Moreover, drawing 3 , drawing 5 , and drawing 7 are the sectional views showing typically the 
modification which changed the configuration of the soil rest material 12 of the optic 100 shown in 
drawing 1 , respectively, and drawing 4 , drawing 6 , and drawing 8 are the top views showing typically 
the optic 101,102,103 shown in drawing 3 , drawing 5 , and drawing 7 , respectively. 
[0045] 

Furthermore, drawing 1 1 is the sectional view showing typically the modification which changed the 
configuration of the soil rest material 12 of the optic 100 shown in drawing 1 , and the optical member 
14, and drawing 12 is the top view showing typically the optic 104 shown in drawing 1 1 . 
[0046] 

In addition, drawing 27 is the sectional view showing typically the modification which changed the 
configuration of the soil rest material 12 of the optic 100 shown in drawing 1 , and the optical member 
14, and drawing 28 is the top view showing typically the optic 105 shown in drawing 27 . 
[0047] 

The optic 100 of the gestalt of this operation contains the soil rest material 12 prepared on the base 10, 

and the optical member 14 prepared on top-face 12a of the soil rest material 12. The optical member 14 

can have condensing, a deviation, or the fUnction that carries out a spectrum for the light which carried 

out incidence, for example. Hereafter, with reference to drawing 1 and drawing 2 , each component of 

the optic 100 of the gestalt of this operation is mainly explained. 

[0048] 

[Base] 

As a base 10, semi-conductor substrates, such as a silicon substrate and a GaAs substrate, a glass 

substrate, etc. are mentioned, for example. 

[0049] 

[Soil rest material] 

(A) Quality of the material 

The soil rest material 12 consists of the quality of the material which passes the light of predetermined 
wavelength in the optic 100 of the gestalt of this operation. Specifically, the soil rest material 12 consists 
of the quality of the material which can pass the light which carried out incidence to the optical member 
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14. For example, the soil rest material 12 can be formed using polyimide system resin, acrylic resin, 
epoxy system resin, or fluorine system resin. In the gestalt of this operation, although the case where it 
consisted of the quality of the material which the soil rest material 12 makes pass the light of 
predetermined wavelength was shown, the soil rest material 12 can also be formed from the quality of 
the material which absorbs the light of predetermined wavelength. 
[0050] 

Moreover, the soil rest material 12 unites with a base 10, and may be formed. That is, the soil rest 
material 12 is formed from the same ingredient as a base 10 in this case. Such soil rest material 12 can 
be formed by carrying out patterning of the base 10. 
[0051] 

(B) Solid configuration 

The modification (optic 101,102,103) which changed the solid configuration of the soil rest material 12 
shown in drawing 1 and drawing 2 is shown in drawing 3 - drawing 8 . As shown in drawing 1 - drawing 
8 , although especially the solid configuration of soil rest material is not necessarily limited, it is needed 
that it is the structure where an optical member can be installed on the top face at least. For example, as 
shown in drawing 1 , in the soil rest material 12 of an optic 100, the optical member 14 can be installed 
on top-face 12a. 
[0052] 

Moreover, as shown in drawing 3 and drawing 4 , the angle theta of top-face 22a of the soil rest material 
22 and side-face 22b to make can be used as an acute angle. Here, side-face 22b of the soil rest material 
22 means the field which touches top-face 22a in the flank of the soil rest material 22. In the soil rest 
material 22, the flank of the soil rest material 22 is side-face 22b of the soil rest material 22. 
[0053] 

The optical member 14 is formed by stiffening this optical member precursor, after breathing out a drop 
to top-face 22a of the soil rest material 22 and forming an optical member precursor (it mentions later). 
Therefore, when the angle theta of top-face 22a of the soil rest material 22 and side-face 22b to make is 
an acute angle, in case the regurgitation of the drop is carried out to top-face 22a of the soil rest material 
22, it can prevent that side-face 22b of the soil rest material 22 gets wet in a drop. Consequently, the 
optical member 14 which has a desired configuration and magnitude can be formed certainly. 
[0054] 

Furthermore, as shown in drawing 5 and drawing 6 , up 32c of the soil rest material 32 can be formed 
for the solid configuration of the soil rest material 32 in the shape of a back taper. Also in this case, the 
angle theta of top-face 32a of the soil rest material 32 and side-face 32b (field which touches top-face 
32a in the flank of the soil rest material 32) to make turns into an acute angle. According to this 
configuration, the angle theta of top-face 32a of the soil rest material 32 and side-face 32b to make can 
be made smaller, holding the stability of the soil rest material 32. Thereby, it can prevent certainly that 
side-face 32b of the soil rest material 32 gets wet in a drop. Consequently, the optical member 14 which 
has a desired configuration and magnitude can be formed more certainly. 
[0055] 

(C) A configuration on top 

The configuration of the top face of soil rest material is defined by the function and application of an 
optical member which are formed on the top face of soil rest material. In other words, the configuration 
of an optical member is controllable by controlling the configuration of the top face of soil rest material. 
[0056] 

For example, in an optic 100 (refer to drawing 1 and drawing 2 ), the configuration of top-face 12a of 
the soil rest material 12 is a circle. Moreover, also in the optics 101-103 shown in drawing 3 - drawing 
8 , the case where the configuration of the top face of soil rest material is a circle is shown. 
[0057] 

When using an optical member as a lens or a deviation component, the configuration of the top face of 
soil rest material is made into a circle, thereby - the solid configuration of an optical member — a circle 
— spherical or a cutting circle — it can form spherically and the obtained optical member can be used as 
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a lens or a deviation component. The example which applied as a lens the optical member 14 of the optic 
100 shown in drawing 1 and drawing 2 is shown in drawing 9 . That is, light can be made to condense 
by the optical member (lens) 14, as shown in drawing 9 . Moreover, the example which applied the 
optical member 14 of the optic 100 shown in drawing 1 and drawing 2 as a deviation component is 
shown in drawing 10 . That is, as shown in drawing 10 , the travelling direction of light can be changed 
by the optical member (deviation component) 14. 
[0058] 

Moreover, although not illustrated, when using an optical member as for example, an anisotropy lens or 
a deviation component, the configuration of the top face of soil rest material is made into an ellipse, 
thereby — the solid configuration of an optical member — an ellipse — spherical or a cutting ellipse — it 
can form spherically and the obtained optical member can be used as an anisotropy lens or a deviation 
component. 
[0059] 

Or when using an optical member as for example, a part light corpuscle child (prism), the configuration 
of the top face of soil rest material can be made into a triangle. The configuration of soil rest material is 
a triangle, and this optical member is obtained by stiffening this optical member precursor, after 
breathing out a drop to this top face and forming an optical member precursor. Thus, said formed optical 
member can be used as a part light corpuscle child. In addition, about the detailed manufacture 
approach, it mentions later. The example using an optical member as prism is shown in drawing 1 1 and 
drawing 12 . Drawing 1 1 is a sectional view in the A-A line of drawing 12 . As shown in drawing 1 1 
and drawing 12 , the soil rest material 52 is the triangle pole-like. Therefore, the configuration of top- 
face 52a of the soil rest material 52 is a triangle. The optical member 24 functions as a part light 
corpuscle child (prism). As shown in drawing 12 , specifically, the spectrum of the light which carried 
out incidence to the optical member 24 is carried out at the time of outgoing radiation. 
[0060] 

In addition, although the soil rest material 12, 22, 32, 42, and 52 mentioned above all showed the case 
where the top face consisted of a flat surface, as shown in drawing 27 and drawing 28 , top-face 62a of 
the soil rest material 62 may be a curved surface, the optic 105 shown in drawing 27 and drawing 28 — 
setting - almost - a circle - the spherical optical member 34 can be installed on top-face 62a of the soil 
rest material 62. 
[0061] 

[Optical member] 

(A) Solid configuration 

An optical member has a solid configuration according to the application and function. Since the column 
of [soil rest material] explained the solid configuration of an optical member collectively, detailed 
explanation is omitted. 
[0062] 

(B) Quality of the material 

The optical member 14 is formed by stiffening the liquid ingredient which can be hardened by adding 
energy, such as heat or light. After the optical member's 14 breathing out the drop which consists of said 
liquid ingredient to top-face 12a of the soil rest material 12 and forming an optical member precursor (it 
mentions later) in the gestalt of this operation, specifically, it is formed by stiffening this optical member 
precursor. 
[0063] 

As said liquid ingredient, the precursor of ultraviolet curing mold resin or heat-curing mold resin is 
mentioned, for example. As ultraviolet curing mold resin, the acrylic resin and the epoxy system resin of 
an ultraviolet curing mold are mentioned, for example. Moreover, as heat-curing mold resin, the 
polyimide system resin of a heat-curing mold can be illustrated. 
2. Manufacture Approach of Optic 

Next, the manufacture approach of the optic 100 shown in drawing 1 and drawing 2 is explained with 
reference to drawing 13 (a) - drawing 13 (c). Drawing 13 (a) - drawing 13 (c) are the sectional views 
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showing typically one production process of the optic 100 shown in drawing 1 and drawing 2 , 

respectively. 

[0064] 

First, the soil rest material 12 is formed on a base 10 (refer to drawing 13 (a)). Formation of the soil rest 
material 12 can choose suitable approaches (for example, a selection grown method, the dry etching 
method, the wet etching method, the lift-off method, a replica method, etc.) according to the quality of 
the material, the configuration, and magnitude of the soil rest material 12. 
[0065] 

Subsequently, the optical member 14 is formed (refer to drawing 13 (b)). Drop 14b of the liquid 
ingredient for forming the optical member 14 is specifically breathed out to top-face 12a of the soil rest 
material 12, and optical member precursor 14a is formed. As mentioned above, said liquid ingredient 
has the property which can be hardened by adding energy 15. 
[0066] 

As an approach of carrying out the regurgitation of the drop 14b, a dispenser or the ink jet method is 
mentioned, for example. It is a general approach as an approach of carrying out the regurgitation of the 
drop, and the dispenser is effective when carrying out the regurgitation of the drop 14b to a 
comparatively large field. Moreover, the ink jet method is the approach of carrying out the regurgitation 
of the drop using an ink jet head, and can be controlled by the unit of mum order about the location 
which carries out the regurgitation of the drop. Moreover, since the amount of the drop which carries out 
the regurgitation is controllable by the unit of pico liter order, the optical member of detailed structure is 
producible. 
[0067] 

In addition, before carrying out the regurgitation of the drop 14b, the wettability of top-face 12a to drop 
14b is controllable if needed by performing lyophilic processing or liquid repellance processing to top- 
face 12a of the soil rest material 12. Thereby, the optical member 14 which has a predetermined 
configuration and magnitude can be formed. 
[0068] 

Subsequently, optical member precursor 14a is stiffened and the optical member 14 is formed (refer to 
drawing 13 (c)). Specifically, energy, such as heat or light, is given to optical member precursor 14a. In 
case optical member precursor 14a is hardened, a suitable approach is used according to the class of said 
liquid ingredient. Specifically, the optical exposure of addition of heat energy, ultraviolet rays, or a laser 
beam is mentioned. According to the above process, the optic 100 containing the optical member 14 is 
obtained (refer to drawing 1 and drawing 2 ). 
[0069] 

In addition, the optical member 14 can be removed from the obtained optic 100, and the optical member 
14 can also be used as an independent optic. For example, as shown in drawing 14 , the optical member 
14 can be removed to the joint of the soil rest material 12 and the optical member 14 by blowing gas (for 
example, inert gas, such as argon gas or nitrogen gas) 16. Or the optical member 14 can be removed 
from on top-face 12a of the soil rest material 12 by removing, after sticking adhesive tape (not shown) 
on the optical member 14. 
3. Operation Effectiveness 

The optic concerning the gestalt of this operation and its manufacture approach have the operation 

effectiveness taken below. 

[0070] 

(1) To the 1st, the magnitude and the configuration of the optical member 14 are strictly controllable. 
That is, the configuration of the optical member 14 is controllable by the discharge quantity of drop 14b. 
The optic which contains by this the optical member 14 which has a desired configuration and 
magnitude can be obtained. 
[0071] 

The above-mentioned operation effectiveness is explained in full detail with reference to a drawing. In 
the production process (refer to drawing 13 (a) - drawing 13 (c)) of the optic 100 concerning the gestalt 
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of this operation mentioned above, drawing 29 is the sectional view showing typically near for a joint of 
the soil rest material 12 and optical member precursor 14a, and is specifically the enlarged drawing of 
the cross section in drawing 13 (c). Drawing 30 is the sectional view showing the manufacture approach 
of a common optic typically. 
[0072] 

First, before explaining the operation effectiveness concerning the gestalt of this operation in full detail, 
the manufacture approach of a general optical member is explained with reference to drawing 30 . 
[0073] 

(a) The manufacture approach of a common optic 

After breathing out a liquid ingredient and forming an optical member precursor on a base 10 as one of 
the approaches which manufactures an optical member, the method of stiffening this optical member 
precursor and obtaining an optical member is learned. 
[0074] 

Drawing 30 is the sectional view showing the condition that the liquid ingredient for forming an optical 
member was breathed out on the base 10. Specifically, drawing 30 shows the condition, i.e., the 
condition that optical member precursor 92a which consists of a liquid ingredient is installed on the base 
10, before stiffening said optical member precursor. 
[0075] 

the contact angle theta with a liquid ingredient [ on drawing 30 and as opposed to / in gammaS / as 
opposed to / for the surface tension of a base 10, and gammaL / the surface tension of a liquid ingredient 
(optical member precursor) / the boundary tension of a base 10 and a liquid ingredient and a base 10 for 
gammaSL ] — ** if it carries out, the following formulas (1) will be materialized between gammaS, 
gammaL, and gammaSL. 
[0076] 

gammaS = gammaSL+ gammaLcostheta Formula (1) 

The curvature of optical member precursor 92a which consists of a liquid ingredient receives a limit 
according to the contact angle theta determined by the formula (1). That is, the curvature of the optical 
member obtained after stiffening optical member precursor 92a is mainly determined depending on the 
quality of the material of a base 10 and said liquid ingredient. The curvature of an optical member is one 
of the elements which determines the configuration of an optical member. Therefore, it is difficult to 
control the configuration of the optical member formed by this manufacture approach. 
[0077] 

Moreover, although not illustrated, after forming the film which adjusts a wetting angle to the position 
of the front face of a base 10 in this case, the approach of enlarging the contact angle theta of a liquid 
ingredient is learned by carrying out the regurgitation of the drop of a liquid ingredient. According to 
this approach, the configuration of an optical member is controllable to some extent. However, there is a 
limitation in controlling the configuration of an optical member by formation of the film which adjusts 
such a wetting angle. 
[0078] 

(b) The manufacture approach of the optic concerning the gestalt of this operation 

On the other hand, according to the manufacture approach of the optic concerning the gestalt of this 
operation, as shown in drawing 29 , optical member precursor 14a is formed on top-face 12a of the soil 
rest material 12. Thereby, unless side-face 12b of the soil rest material 12 gets wet in optical member 
precursor 14a, the surface tension of the soil rest material 12 does not act on optical member precursor 
14a, but surface tension gammaL of optical member precursor 14a mainly acts. For this reason, the 
configuration of optical member precursor 14a is controllable by adjusting the amount of the drop for 
forming optical member precursor 14a. Thereby, the optical member 14 which has a desired 
configuration and magnitude can be obtained. 
[0079] 

(2) To the 2nd, the installation location of the optical member 14 is strictly controllable. As mentioned 
above, after the optical member's 14 breathing out drop 14b to top-face 12a of the soil rest material 12 
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and forming optical member precursor 14a, it is formed by stiffening optical member precursor 14a 
(refer to drawing 13 (b)). It is difficult to control the impact location of the breathed-out drop strictly 
generally. However, according to this approach, the optical member 14 can be formed on top-face 12a of 
the soil rest material 12, without performing especially alignment. That is, optical member precursor 14a 
can be formed by only carrying out the regurgitation of the drop 14b on top-face 12a of the soil rest 
material 12, without performing alignment. In other words, the optical member 14 can be formed in the 
alignment precision at the time of forming the soil rest material 12. Thereby, the optical member 14 by 
which the installation location was controlled can be obtained simply. 
[0080] 

(3) The configuration of the optical member 14 can be set up by setting the configuration of top-face 12a 
of the soil rest material 12 as the 3rd. That is, the optical member 14 which has a predetermined function 
can be formed by choosing suitably the configuration of top-face 12a of the soil rest material 12. 
Therefore, two or more optical members which have a different function can also be installed on the 
same base by changing the configuration of top-face 12a of the soil rest material 12. 

[0081] 

(4) The distance of a base 10 and the optical member 14 is controllable by controlling the height of the 
soil rest material 12 to the 4th. Thereby, the alignment of a base 10 and the optical member 14 is easy, 
and the optical member 14 by which the installation location was controlled can be formed by the simple 
approach. 

[0082] 

This invention is not limited to the gestalt of operation mentioned above, and various deformation is 
possible for it. For example, this invention includes the same configuration (for example, a function, an 
approach and a configuration with the same result or the purpose, and a configuration with the same 
result) substantially with the configuration explained with the gestalt of operation. Moreover, this 
invention includes the configuration which replaced the part which is not essential as for a configuration 
of that the gestalt of operation explained. Moreover, this invention includes the configuration which can 
attain the configuration or the same purpose which does so the same operation effectiveness as the 
configuration explained with the gestalt of operation. Moreover, this invention includes the 
configuration which added the well-known technique to the configuration explained with the gestalt of 
operation. 
[0083] 
[Example] 

Next, the example which applied the gestalt of the above-mentioned implementation is explained. 
Examples 1-3 all show the example which applied the optic 100 of the gestalt of this operation to the 
micro-lens substrate. A micro-lens substrate is installed in the pixel section of for example, a liquid 
crystal display panel, the light-receiving side of a solid state camera (CCD), and the optical coupling 
section of an optical fiber. Moreover, the example 4 shows how to remove the optical member 14 
obtained in the example 1. 
[0084] 
[Example 1] 

1. Structure of Micro-Lens Substrate 

Drawing 15 is the sectional view showing typically the micro-lens substrate 200 concerning an example 
1. Drawing 16 is the top view showing typically the micro-lens substrate 200 shown in drawing 15 . In 
addition, drawing 15 is drawing showing typically the cross section which met the A- A line of drawing 
16. 
[0085] 

As shown in drawing 15 , as for the micro-lens substrate 200, two or more optical members 1 14 are 
installed. The optical member 1 14 is formed on top-face 1 12a of the soil rest material 112. The soil rest 
material 1 12 is formed on the base 110. 
[0086] 

In this example, a base 110 explains [ a glass substrate and the soil rest material 112/ polyimide system 
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resin and the optical member 1 14 ] the case where it consists of ultraviolet curing mold resin. 
[0087] 

Moreover, since the optical member 1 14 is fixed, the perimeter of the optical member 114 can be 
embedded with a sealing agent 160 if needed (refer to drawing 26 ). In addition, in the examples 2 and 3 
mentioned later, the perimeter of the optical member 114 can be similarly embedded with a sealing 
agent 160 if needed. As for a sealing agent 160, it is more desirable than the quality of the material 
which constitutes the optical member 1 14 for a refractive index to consist of the small quality of the 
material. Although especially the quality of the material of a sealing agent 160 is not limited, resin can 
be used, for example. 

2. Manufacture Approach of Micro-Lens Substrate 

Next, the manufacture approach of the micro-lens substrate 200 concerning this example is explained. 
Drawing 17 (a) - drawing 17 (e), drawing 1 8 (a), and drawing 18 (b) are the sectional views showing 
typically one production process of the micro-lens substrate 200 shown in drawing 15 and drawing 16 , 
respectively. 
[0088] 

First, after applying a polyimide precursor on the base 110 which consists of a glass substrate, it heat- 
treats at about 150 degrees C (refer to drawing 17 (a)). This forms resin layer 1 12x. Here, although resin 
layer 1 12x are in the condition that a configuration can be held, they are in the condition which has not 
been hardened completely. 
[0089] 

Next, after forming the resist layer Rl on resin layer 1 12x, a photolithography process is performed 
using the mask 130 of a predetermined pattern (refer to drawing 17 (b)). Thereby, the resist layer Rl of a 
predetermined pattern is formed (refer to drawing 17 (c)). 
[0090] 

Subsequently, patterning of resin layer 1 12x is carried out by the wet etching using an alkali system 
solution by using the resist layer Rl as a mask. Thereby, the soil rest material 1 12 is formed (refer to 
drawing 17 (d)). Then, after removing the resist layer Rl, the soil rest material 1 12 is completely 
stiffened by heat-treating at about 350 degrees C (refer to drawing 17 (e)). 
[0091] 

Subsequently, to top-face 1 12a of the soil rest material 112, drop 1 14b of a liquid ingredient is breathed 
out using the ink jet head 117, and optical member precursor (lens precursor) 1 14a is formed. This 
optical member precursor 1 14a is changed into the optical member 114 (refer to drawing 15 and drawing 
16 ) according to a next hardening process. Moreover, in this example, the case where considered as the 
approach of carrying out the regurgitation of the drop 1 14b, using the precursor of ultraviolet curing 
mold resin as said liquid ingredient, and the ink jet method is used is explained. Optical member 
precursor 1 14a of a desired configuration and magnitude is formed on top-face 1 12a of the soil rest 
material 1 12 by carrying out the multiple-times regurgitation of the drop 1 14b if needed. 
[0092] 

Subsequently, the optical member 1 14 is formed by irradiating ultraviolet rays 1 15 to optical member 
precursor 1 14a (refer to drawing 18 (b)). The configuration, the magnitude, and the quality of the 
material of optical member precursor 1 14a adjust the exposure of ultraviolet rays suitably. The optical 
member (lens) 1 14 is formed of the above process. Thereby, the micro-lens substrate 200 containing the 
optical member 1 14 is obtained (refer to drawing 15 and drawing 16 ). 
[0093] 

According to the micro-lens substrate 200 concerning this example, and its manufacture approach, it has 
the same operation effectiveness as the optic concerning the gestalt of this operation, and its 
manufacture approach. 
[0094] 
[Example 2] 

1. Structure of Micro-Lens Substrate 

Drawing 19 is the sectional view showing typically the micro-lens substrate 300 concerning an example 
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2. Drawing 20 is the top view showing typically the micro-lens substrate 300 shown in drawing 19 . In 
addition, drawing 19 is drawing showing typically the cross section which met the A- A line of drawing 
20. 
[0095] 

The micro-lens substrate 300 concerning this example is the point that the soil rest material 132 has a 
canopy-top mold configuration, and has structure which is different in the micro-lens substrate 200 of an 
example 1 . However, since it has the same configuration as the micro-lens substrate 200 of an example 1 
about other configurations, explanation is omitted about the part which has the same configuration. 
[0096] 

The soil rest material 132 consists of polyimide system resin like the soil rest material 1 12 of an 
example 1. As shown in drawing 19 and drawing 20 , the soil rest material 132 has a canopy-top mold 
configuration. In other words, up 132c of the soil rest material 132 is formed in the shape of a back 
taper. In this case, the angle theta of top-face 132a of the soil rest material 132 and side- face 132b (field 
which touches top-face 132a in the flank of the soil rest material 132) to make is an acute angle. 
According to this configuration, the angle theta of top-face 132a of the soil rest material 132 and side- 
face 132b to make can be made smaller. Since it can prevent certainly by this that side-face 132b of the 
soil rest material 132 gets wet in a drop, the optical member 14 which has a desired configuration and 
magnitude can be formed more certainly. 
2. Manufacture Approach of Micro-Lens Substrate 

Next, the manufacture approach of the micro-lens substrate 300 concerning this example is explained. 
Drawing 21 (a) - drawing 21 (e) are the sectional views showing typically one production process of the 
micro-lens substrate 300 shown in drawing 19 and drawing 20 , respectively. 
[0097] 

The manufacture approach of the micro-lens substrate 300 concerning this example is the same as the 
manufacture approach of the micro-lens substrate 200 applied to an example 1 except for the patterning 
process of the soil rest material 132. For this reason, the patterning process of the soil rest material 132 
is mainly explained here. 
[0098] 

First, after forming resin layer 1 12x on the base 10 which consists of a glass substrate, the resist layer 
Rl of a predetermined pattern is formed (refer to drawing 21 (a) - drawing 21 (c)). The process so far is 
the same as that of the manufacture approach of an example 1. 
[0099] 

Next, it heat-treats at the temperature (for example, 130 degrees C) of extent which does not deteriorate 
a resist. By applying heat from the top-face side of resin layer 1 12x in this heat treatment, it is more 
desirable than a part for base 110 flank among resin layer 1 12x to enlarge the degree of hardening of a 
part the top-face side (resist layer Rl side) of resin layer 1 12x. 
[0100] 

Subsequently, wet etching of resin layer 1 12x is carried out by using the resist layer Rl as a mask. In 
this process, since the invasion rate of etchant is slow as compared with other parts, a part for the direct 
lower part of the resist layer Rl, i.e., the upper part of resin layer 1 12x, is hard to be etched. Moreover, 
the degree of hardening for a top-face flank of resin layer 1 12x is larger than the degree of hardening for 
base 110 flank by said heat treatment. Thereby, a part for the top-face flank of resin layer 1 12x has an 
etching rate smaller than a part for base 110 flank in wet etching. For this reason, a part for the top-face 
flank of resin layer 1 12x is compared with a part for base 110 flank at the time of this wet etching, since 
the etch rate is slow, the amount of [ of resin layer 1 12x ] top-face flank compares with a part for base 
1 10 flank, and they remain. [ more ] Thereby, up 132c can obtain the soil rest material 132 formed in the 
shape of a back taper (refer to drawing 21 (d)). Subsequently, the resist layer Rl is removed (refer to 
drawing 21 (e)). 
[0101] 

The subsequent process is the same as that of the manufacture approach of an example 1. Thereby, the 
micro-lens substrate 300 is obtained (refer to drawing 19 and drawing 20 ). 
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[0102] 

According to the micro-lens substrate 300 concerning this example, and its manufacture approach, it has 
the same operation effectiveness as the optic concerning the gestalt of this operation, and its 
manufacture approach. 
[0103] 
[Example 3] 

1. Structure of Micro-Lens Substrate 

Drawing 22 is the sectional view showing typically the micro-lens substrate 400 concerning an example 

1. Drawing 23 is the top view showing typically the micro-lens substrate 400 shown in drawing 22 . In 
addition, drawing 22 is drawing showing typically the cross section which met the A- A line of drawing 
23. - 

[0104] 

As shown in drawing 22 , in the micro-lens substrate 400 concerning this example, the soil rest material 
152 unites with a base 110, and is formed, and it is the point which consists of the same quality of the 
material (glass substrate) as a base 110, and has a configuration which is different in an example 1. 
However, since it has the same configuration as the micro-lens substrate 200 of an example 1 about 
other configurations, explanation is omitted about the part which has the same configuration. 

2. Manufacture Approach of Micro-Lens Substrate 

Next, the manufacture approach of the micro-lens substrate 400 concerning this example is explained. 
Drawing 24 (a) - drawing 24 (e) are the sectional views showing typically one production process of the 
micro-lens substrate 400 shown in drawing 22 and drawing 23 , respectively. 
[0105] 

First, a dry film resist (DFR) is laminated on the base 110 which consists of a glass substrate (refer to 

drawing 24 (a)). 

[0106] 

Subsequently, a photolithography process is performed using the mask 230 of a predetermined pattern 
(refer to drawing 24 (b)). Thereby, the resist layer R2 of a predetermined pattern is formed (refer to 
drawing 24 (c)). 
[0107] 

Subsequently, patterning of the base 110 which consists of a glass substrate is carried out by using the 
resist layer R2 as a mask (refer to drawing 24 (d)). Of this patterning, the soil rest material 152 unites 
with a base 1 10, and is formed. That is, the adjacent soil rest material 152 is separated by the slot. 
[0108] 

As the approach of patterning, the wet etching by fluoric acid, etching by the ion beam, micro 
processing by laser, the sandblasting method, etc. can be illustrated. Among these, the sandblasting 
method is effective in case patterning of the comparatively large area is carried out. The sandblasting 
method is a method of construction which etches by spraying on workpiece the particle whose particle 
diameter is 1 micrometer - dozens of micrometers, and can obtain the resolution of about 20 
micrometers. SiC and A102 grade can be illustrated as a particle used for the sand brass method. Then, 
the resist layer R2 is removed (refer to drawing 24 (e)). 
[0109] 

The subsequent process is the same as that of the manufacture approach of an example 1 . Thereby, the 

micro-lens substrate 400 is obtained (refer to drawing 22 and drawing 23 ). 

[0110] 

According to the micro-lens substrate 400 concerning this example, and its manufacture approach, it has 
the same operation effectiveness as the optic concerning the gestalt of this operation, and its 
manufacture approach. 
[0111] 
[Example 4] 

1. How to Remove Optical Member 114 

An example 4 explains how to remove the optical member 14 from the micro-lens substrate 200 
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obtained in the example 1 . Drawing 25 (a) and drawing 25 (b) are the sectional views showing typically 
an approach to remove the optical member 114 concerning this example, respectively. The optical 
member 1 14 can be independently used as components of other equipments the bottom picking outside. 
Specifically, the optical member 1 14 can be used as components of other equipments as a ball lens. 
[0112] 

First, the adhesion sheet 150 is installed on the optical member 1 14 of the micro-lens substrate 200 
concerning an example 1 (refer to drawing 25 (a)). Subsequently, the optical member 1 14 is removed 
from the soil rest material 1 12 by removing the adhesion sheet 150 (refer to drawing 25 (b)). The optical 
member 1 14 can be removed according to the above process. Under the present circumstances, removal 
will become easy if**** processing is beforehand performed to top-face 1 12a of the soil rest material 
112. 
[0113] 

In addition, in this example, although how to remove the optical member 114 from the micro-lens 
substrate 200 concerning an example 1 was shown, the optical member 114 can also be removed from 
the micro-lens substrate 300,400 applied to examples 2 or 3 by the approach concerning this example. 
[0114] 

moreover, in this example, although the optical member which functions as a lens was boiled, attached 
and explained to the approach of removing from a micro-lens substrate, the same approach as this 
example can be used also about the case where the optical member which has functions other than a lens 
is removed from an optic. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the optic concerning the gestalt of the 1 operation 
which applied this invention. 

[Drawing 2] It is the top view showing typically the optic shown in drawing 1 . 

[Drawing 3] It is the sectional view showing typically the optic concerning the gestalt of the 1 operation 
which applied this invention. 

[Drawing 4] It is the top view showing typically the optic shown in drawing 3 . 

[Drawing 5] It is the sectional view showing typically the optic concerning the gestalt of the 1 operation 
which applied this invention. 

[Drawing 6] It is the top view showing typically the optic shown in drawing 5 . 

[Drawing 7] It is the sectional view showing typically the optic concerning the gestalt of the 1 operation 
which applied this invention. 

[Drawing 8] It is the top view showing typically the optic shown in drawing 7 . 

[Drawing 9] It is the sectional view showing typically the case where the optical member shown in 

drawing 1 and drawing 2 functions as a lens. 

[Drawing 10] It is the sectional view showing typically the case where the optical member shown in 
drawing 1 and drawing 2 functions as a deviation component. 

[Drawing 11] It is the sectional view showing typically the optic concerning the gestalt of the 1 
operation which applied this invention. 

[Drawing 12] It is the top view showing typically the optic shown in drawing 1 1 , 

[Drawing 13] Drawing 13 (a) - drawing 13 (c) are the sectional views showing typically one production 

process of the optic shown in drawing 1 and drawing 2 , respectively. 

[Drawing 14] It is the sectional view showing typically an approach to remove the optical member 
concerning the gestalt of the 1 operation which applied this invention. 

[Drawing 15] It is the sectional view showing typically the micro-lens substrate concerning one example 
of the gestalt of this operation. 

[Drawing 16] It is the top view showing typically the micro-lens substrate shown in drawing 15 . 
[Drawing 17] Drawing 17 (a) - drawing 17 (e) are the sectional views showing typically one production 
process of the micro-lens substrate shown in drawing 15 and drawing 16 , respectively. 
[Drawing 1 8] Drawing 18 (a) and drawing 18 (b) are the sectional views showing typically one 
production process of the micro-lens substrate shown in drawing 15 and drawing 16 , respectively. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/9/2004 



Page 15 of 15 



[Drawing 19] It is the sectional view showing typically the micro-lens substrate concerning one example 
of the gestalt of this operation. 

[Drawing 20] It is the top view showing typically the micro-lens substrate shown in drawing 19 . 
[Drawing 21] Drawing 21 (a) - drawing 21 (e) are the sectional views showing typically one production 
process of the micro-lens substrate shown in drawing 19 and drawing 20, respectively. 
[Drawing 22] It is the sectional view showing typically the micro-lens substrate concerning one example 
of the gestalt of this operation. 

[Drawing 23] It is the top view showing typically the micro-lens substrate shown in drawing 22. 
[Drawing 24] Drawing 24 (a) - drawing 24 (e) are the sectional views showing typically one production 
process of the micro-lens substrate shown in drawing 22 and drawing 23, respectively. 
[Drawing 25] Drawing 25 (a) and drawing 25 (b) are the sectional views showing typically an approach 
to remove the optical member concerning one example of the gestalt of this operation, respectively. 
[Drawing 26] It is the sectional view showing typically the example of a complete-change form of the 
micro-lens substrate shown in drawing 15. 

[Drawing 27] It is the sectional view showing typically the optic concerning the gestalt of the 1 
operation which applied this invention. 

[Drawing 28] It is the top view showing typically the optic shown in drawing 27. 

[Drawing 29] It is the enlarged drawing of the cross section in drawing 13 (c). 

[Drawing 30] It is the sectional view showing the manufacture approach of a common optic typically. 

[Description of Notations] 

10,1 10 A base, and 12, 22, 32, 42, 52 and 62,1 12,132,152 Soil rest material, 12a, 22a, 32a, 42a, 52a, 
62a, 112a, 132a, and 152a The top face of soil rest material, 12b, 22b, and 32b The side face of soil rest 
material, and 32c The upper part of soil rest material 14, 24, and 34,1 14 Optical member, 14a An optical 
member precursor and 14b A drop and 15 Energy, 16 gas and 17 A drop delivery, and 100, 101 and 
102,103,104,105 Optic, 1 12x A resin layer and 1 14a An optical member precursor and 1 14b Drop, 115 
Ultraviolet rays and 1 17 An ink jet head and 130,230 A mask and 150 A pressure sensitive adhesive 
sheet and 160 A sealing agent and 200,210,300,400 A micro-lens substrate, and Rl and R2 Resist layer 



[Translation done.] 



http ://www4 . ipdl jpo . go jp/cgi-bin/tran_web_cgi_ejj e 



8/9/2004 



Page 1 of 11 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 





[Drawing 3] 



101 




[Drawing 4] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/9/2004 



Page 2 of 1 1 







[Drawing 8] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/9/2004 



Page 3 of 11 





[Drawing 12] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/9/2004 



Page 4 of 11 




[Drawing 13] 

(a) 



"^12 



-J 10 



(b) 



{ 



(c) 



i 



A2 



.15 




14a 



12 



[Drawing 14] 



i 




{Drawing 15] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/9/2004 



Page 5 of 1 1 



Cr Cr 

£ ? 

200 

[Drawing 16] 

no 




\ 

200 

[Drawing 17] 



http : //www4 . ipdl . j po . go j p/cgi-bin/tran_web_cgi_ejj e 8/9/2 004 




(a) 



1 



__-112x 

-no 



(b) 



iilUiUHIHiHUUHiiii 

(S3E>}" S ~1 30 

.Rl 
[-11 2x 
-110 



1 



(c) 



Rl 



~412x 
-110 



(d) 



Rl 
-112 



^^.110 



(e) 



1 I I [Z3rl 12 




http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



Page 7 of 11 




300 



[Drawing 20] 

no 




\ 

300 

[Drawing 21] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 8/9/2004 



Page 8 of 11 



(a) 



— 112x 



c > 

(b> 

HHHHIIHHHmiHim 



430 

<4-112x 
-110 



c > 

(c) 



1 



Rl 

3 



•112* 
110 



(d) 

Ri 



^ ^ >!32c 132c{' v, ^ l32c< ^ ^ 

(e) 

{ 3 



132 

no 



[Drawing 22] 




\ 

4 

[Drawing 23] 



http : //www4 . ipdl j p o . go j p/cgi-bin/tran_web_cgi_ej j e 



8/9/2004 



Page 9 of 11 




\ 

400 



[Drawing 24] 



(a) 



-R2 
-110 



(b) 

iHHIHHHHIHiiiHHH 



1 



,R2 



-110 



(c) 



i 1 I 1 



R2 



id) 



AS2 



(e) 



r 



-152 



✓110 



R2 




110 



~ ^152 | ^152 P 



I irL 52 

^4^110 



[Drawing 25] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/9/2004 




http ://www4 . ipdl .j po . go . j p/cgi-b in/tran_web_cgi_ej j e 



\ 

105 




[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/9/2004 



JP 2004 



. 117 660 k 2004.4.15 




(12) # HI W ^ ^ (£d04-1A7660X) 

— — n.-i.' 



BDlnt.Cl. 1 
1 602B 3/« 

B29L «:00 



Z 
A 



4F204 



(21) tii®*^ 

(22) »«h 



G02B 3/00 
G02B 3/00 
B2 9C 39/10 

. 14 t*6«** n - ± ? l 5ii«. ******* 




(2) 



JP 2004-117660 A 2004. 4. 15 



[ «$ HF » # © « HM 

imxm 1 1 

a # ± m vt e> n fc ± # as «• t . 

MB±#«#©±iii±fc«tten&tt¥ffi#£, ft * tr , ft ¥ tt * . 
[if #!H 2 ] 
m # * 1 -IC * H T . 

m b ± * » » »a . 0f«««©3tt*jaias-&*»it^63Cc*, % * « a . 
[if** 3 ] 

W * a 1 K. 43 l» T . 

HO E » * ffi » tt . U>X<hLxT©«Sfig^^-T^. ft ^ S5 & . 

[■1*914] 
Sf * S 1 tC * V> T , 

fft E ft M , <ir6llgT<hLT©*S^^WT^. ft «B & . 
[1155] 

mia # * « « « , »**ftLx©«ii*t t*, # * » « . 
[if 6 ] 
if * m 1 {C 43 W T . 

If jfcJPi 1 K43HT, 

[»*a8] 

m m m i »c *j v> t , 

lift E * * ffl ** tt , StlfS±#g|5tt©±®fxMbT^MS«:ajLT%^gl5«tt^^^^fi£bfc 
& , K3t#SI!»fIft4«ftSt«J:tl:±t)f ft # SB a . 

If * 31 1 tC 43 U T , 

im nam io] 

if * m 1 & H L- 9 © ^ f tl \Z 43 H T , 

t C «fc 0 ffi* J& $ 41 ft , ft # SB p°p . 
[if *ji l l ] 

Wffitt ft awns 
[if jRjs l 2 ] 

if * m 1 0 »C 43 W T , 

fflB**»i»tt, ffc«ft8!WIBA»5fc*. ft 3* SB a . 

[»#« 13] 
if * m 1 fc 43 W T . 

iwe±*«tt©±i5«:. Rfl?> t» r > s&a=«icDv>rni>?»*. ft ^ sb a . 

[HjR3t 1 4 ] 
gf #91 1 £43 tiT . 

WI3±^gi5M(D±®«. ft SB T & -& . 5fc * ffi ft . 
1 5 ] 

if # 9f 1 tc 43 V> T . 

ft3*gBft. 



(3) 



JP 2004-1 1 7660 A 2004. 4. 1 5 



[» 1 6 ] 

it # m 1 \Z * H T . 

[Iff #3? 1 7 ] 

m * ih i k * n t . 

[Mf 1 8 ] 

if & JB 1 IZ 43 ^ T , 

[Iff sRSi 19] 
If « 1 43 U T . 

fMHB3tt*»««)HH*»»ifc»T?S«>ii*nfc, 
[Iff #JS 2 0 ] 

(c) «HB*^«»HHfBflc*«fl:S-a:T, #*ffltt*»J*-r*££. * tf , ft 3* g& & <Z> 
fiii^ft. 

[Iff M 2 1] 
lf^^2 0(C43ViT, 

IB (a) 43 l> T > mfefo&<Dft%mMi!i*:2>ttniZTfi(l$&±&&tf$:&f$.?Z>. ft ^ 

ee a <o m s * ft . 
imxm 2 2 ] 

Iff * 3f 2 0 * It tt 2 1 43 H T . 

ie <b) tc 43 ^ x , mmmfficDtttiuz. -t > ? v v bmiz& v ft?£t>nz> , ft 3* as .a 

im&m 2 3 ] 

2 0 & 2 2 n^ic^^x. 
mm (c) k 43 v» t , Mi&yt¥ffittmm&<»mib\z. x*;i/¥-<z>ttiQfc±i5fT&*>n* 

[Iff 2 4] 

gfl & m 2 0 ^ L 2 3 CD t» f 41 »C 43 H T ,'' 

til IB (a) IZ&UT . WfE±#SB«©±Ea:. M IE ± £ g|5 # <D flfl gMc 43 T g ± ffi K & T 

£<du \ztiz, &o \z, %iw.±isw>tt*Mm-$- ft^asawsig^ft. 

[ffi#JS 2 5] 
if * js 2 o & va 2 4 <D^-f tl frlZ i$ . . 

Ift G ( a ) . \Z 43 H T , Mffi±#g&tt©±g|5£i£^-^ttK^fi£-r3> #3*»ft©Mit:iSrJ£ 

[if Mm 2 6] 

i^i 2 o ftu i 2 5 ®uf n^t:*nx, 

me (b) «k o tfj »c, ( d ) mettatic»-r*iwB±#«»<z)±iiioaintt*w 

[«f 2 7 ] 

§f}£JS2 0 * ia 2 6 CD ^ "f *X k: 43 f T ; 

Wf2^^ei5^^v-f^DU>XT?*0. mJiEft^gf5 l &#x'-f ; ?Dl'>Xg«tT2>£ > ft 3* 
BB S co ft ifi * ft . 
[If 2 8 ] 

$ e. (e) Wisi^t^mu^mm^m ±$tx-mtbi^ tr c <t . *-srtr. 
ft. 

[Iff *JS 2 9 ] 



(4) 



JP 2004-1 17660 A 2004. 4. 15 



(a) S*±K±*«*f*r#J*U. 

(b) iwK±#SI$tt «±® tc*f LTM£etm IX, X¥Mttmmfc£Ml8.L . 

(c) «rjE#*ffl»imB#£*flsa-fl-T. «*«»*»jsrl. 

(d) «r e at * « » * , fftR±&mtt <d <bm>o n-r z t , & # ti , ft 3* g& .& © $s js 
^ s . 

[if *js 3 0] 
es a © s it n m . 

C»*^ 3 1] 
[»#« 3 2] 
[!»#« 3 3] 

(a) S*±K±#8tJ*»J*L, 

(b) ffJE±^a5«ro±®fc^bT«S^*«:tHbT, U>Xffl*#*:JBj*U, 

(c) fflEU>XjKrffl#£i^b£-ttT. i/>X*ISt5;t, * # t» . ?on^X 

a s © sa it # . 

[W*JB 3 4 ] 
3 5 ] 

18*^3 l *fcli3 2 KIHUoV'f ^ nu>X«tR*fiAfc*StB. 

[fflf 3 6 ] 

»*^3 1 S fc tt 3 2l:sBa»7-f i;Dl/>XHS$I^fcSSff. 
[ 56 ft CD S¥ » )tt M ft ] 
[ 0 0 0 1 ] 

[fBft<D«:r3B:fl5#»] 
# #g ft . sS B ft M , »tt**tf**a#&#K:ttWanfc#4*ttfl*J:tf"t©«£*iS 

[0002]' 

o 

[ 0 0 0 3 ] 
[ W « ft « ] 

[ 0 0 0 4 ] 

i£ *« * * (W*tf/#IlF:S:ittl*3J:tf«*fF:fcitt2*fll) . 

[ 0 0 0 5 ] 

[ W ff X K 1 ] 
#M¥2-16 59 32§ft« 

[ * m ■% ek 2 ] 

#i? 2 0 0 0 - 2 8 0 3 6 7 ^fil 



(5) 



JP 2004-117660 A 2004. 4. 15 



\z « + ft T « & o . 
[ 0 0 0 6 ] 

[?g0Ji#8?*feL«k:5£:Tagll8] 
[ 0 0 0 7 ] 

* it . * 18 © g W ti > U>X<DR«&«. »«4s«fc»*#S*»ft»»rlW«3En/tv-f^ 

DU>X*lgi3<fctf^-©§3ig;£i£. fcStf»CBEV-f*aU>X*«*«*.fca*jSfS«» M 
«*f 4S«t5ui:l:*S. 10 
[ 0 0 0 8 ] 

[ as h * # » r a fc a © ^ © ] 
i . 

[ 0 0 0 9 ] 

rsfrj fluiB±^gEW*tssT€ras*#^-^^*u^. in can*, wte 

[0010] 

**©_t®j teft^sstt^tsB s m z ^ o . tue± ©±®te. 

t « . ft©t£lt^itfT*ft£^*3$ltg£W-rag|5 1*£^3. 
[0011] 

ft * £ £ # T S * . W L < tt .# n «©».»© M -e tt 91 T « . 30 
[0012] 

*589§©ft¥««KJ:. T © (1) ~ (10) *t5it*sr#5. 

[0013] 

(1) itU IB ± SB # Ji . m^jSfi©^^®ja^-B-a^«^?.^SCt^T^a. cT^T, 

t * u ^ , h5 15 ± # ffi « k a m l fc # a* T ^ t & ± & «■ a> £ m » r a « *£ *t -c & < . 

[0014] 

(2) UfTE3t U>X, «I|6]3S^ iftB»3l*f tl/TOiiE*tt*ria« 

T €r -5 . 40 
[0015] 

(3) itt IE ft # (2 . n^«*fctt«R^«T*a^i^-C^-5. 
[0016] 

(4) WE # * « tf tt , «tffR^«*fc«^J»rffiR^«T*a^<h*tTi*a. d £ T? , r 

-f , Pi m & z & w. z % s ts . r«(f«n»ttj t « . mpn&z-ww 

-e mm l x m n z m v; & b> i> . m r m \±m £ & if r m © * & e -r . ffiRsjuciinyr-&j& 

[0017] 

C © S £r . Btfl3^^SI5«©»fffltt. HittttlRTSSaAiT^. * fc , C © « £ . 50 



(6) 



JP 2004-1 17660 A 2004. 4. 15 



MfBft^MlC. U > X 3: li d fa Hi £ Ltroii$#4t5ii)i«T^*. 
[0018] 

(5) (fiHS±#«»©±cB««Hft»T?* K> . S5 IB ft 3* SB « . «HB±#«tt<D±iffilC#b 
•5 „ 

[0019] 

(6) fit* S3 ft ^ SB ti . I^^^-SWUPtSritioTSftilffiSifftJfi&SftS 
[0020] 10 

o 

[ 0 0 2 1 ] 

* • 

[ 0 0 2 2 ] 

(8) flHB±#«tt©±ffitt, 5. 
[ 0 0 2 3 ] 

(9) waB±#««ro±ffiA:, «nB±*aB»oflia5fc*ir»TK±iBt:*-raiB4:©a:-rft 
. *i»±-r*it*«Tr*-6. c (o is * , Bfa<o»«*j:^**a**-r*« * a » * m * k 

[ 0 0 2 4 ] 

qtauT3tt*aj»im*ff*»j«bfctt8Efl:s*Twe3tt¥a5»*»ia-r*»#, iw is ± ^ 
a»-e#*. coss^. f9rs©^tt*=fc a £*tt o ss §n »;: ^ j& t -a c 30 

[ 0 0 2 5 ] 

(1 0) WB«*««3ft»v>f^DU>XTr*0, -7-f fPl/>XS«tLT«ffit5ii 
[ 0 0 2 6 ] 

2 . ft#S5,&cD$i!jfi#ft 
#5gijHC!>ft^fi& l B.CDSjft#ftl;t, 

( a ) m#±lz±ft&tt L, 40 

(b) ||frB±#«tt©±ffifc#L ; r*W*«:liJLT» 3t^»ttlWK«:*»J«b. 

(c ) i»E«.^«»We#*«fl:4-&T, #*«*r«#J*-r* z t. *^tr. 

[ 0 0 2 7 ] 

**WCJ:n«. W SB (a) K * U T . Wf2±*ffl««)±iii<0»«-*'*S*J:tf»«ffi« 
§§181, ml IE (b) fc 43 ^ T . iftfB&^<2n±HJM£P&-r3;r<»:§tC«fc-oT. IS g <£ 

[ 0 0 2 8 ] 

*5S9J©tt*«ft© « it # ft (i ; KTWffil ( 1 ) ~ (7) Si5:t*!tS5. 
[ 0 0 2 9 ] 50 



(7) 



JP 2004-117660 A 2004. 4. 15 



(1) WflH (a) tcis^T. Br 3fc*S a» S tf *»*KTMffi±<f -T* 
C £ JJIt T # -5 

[ 0 0 3 0 ] 

(2) WIS (b) {C43^T, WIEfKjgWHtffl*, 1 > V i? jl y b &\Z £ >0 'ttfc 5 Z\ ii&T 
^•-S. ^cD^S1cJ:n«. iwfSM©ttffitt©^ftl8&a*^t£T&S£:«6, M iSffl ^: 3t ^ 

WIB±£M©±ffi±1cffiMK|£g?-3££ 
[ 0 0 3 1 ] 

(3) WIS (c) KiJl^T. «f}fSftM**Wi£f£©?5?fc£, I*;i/*-©ttiPK<kdfT& 
[ 0 0 3 2 ] 

(4) |»§B (a) 1C43^T, lfflfS±£aitt©±®£. mB±*«»©««fc*l-»T»±iB 

tc g t- s ffi <t © & t a # & # k & & «t ? tc , tfisB±^gi5^$:^B£-r-2.c<t*iT#^. en 

lz£K) . (b) K 43 t> T , H&IS±#g|5tf©ffl!lra^WIBjS?ST'?gitl^©*E6lh-r5C:t 

[ 0 0 3 3 ] 

W se (a) ir *; ^ t , mm±isffitt<D±ffi$:m : T-AW.izBf$,~?2>z\ ttf-vg 

£ . Z\*\\z±r) . WE±#gBl*©2:Stt£ffiJ#Loo, Mf2±&gB**<7)±ffi£GJ 
^^£,i;«3,js£<t--5;i<i:a*T£-5. ctilciD, WIS (b) k: * v> t . M IS ± # gB # © 
<BiJ®^tfrl2^}KT^n'5©*?itlSf'l55±-r^e<t^T$So e©«g*. fifrM©ffi?tt43<ttf 

[ 0 0 3 4 ] 

(5) $e»tc, WIS (b) <k«3«tc, (d) WIBi««ffcM-rsWIS±#aB»OJ:HW^Sn 
tt$«lts:t*«TS5. cniCfeO. Rrra«Jg«*5 <fctf*i? S £ W T S ft 3* SB £ ffi* 

£fcteJ8®tt£WT£BI£^f«-r-3;ii{£J:<9. lWiEMK*rt-£l!frfE±iErBBt*©±iB© 

[ 0 0 3 5 ] 

(6) mm%^mtt&-? -i z u u y x & r> , ffiB3t#«fl*«v-r*nw>x»«-ca* 

C <h *< -C €? -5 . 
[ 0 0 3 6 ] 

( 7 ) 3 S lc. (e) M!Eft#SB1*«Ji!3B£ttitl*TlI«>&ir 31 t, ft*trHi:**T?#a 

. C tl fC <k 0 . WIS±^gI5«©±®±ftWIEft^8l5«^fBffi^^ffi(CTH^-r^ii:^-c. 

(a) g#±K±#BB#£»*E£L. 

(b) jfflie±#«5#©±iBfc#UT*ill*i±tBUT, ft^gB#fWSg#*J£*«L. . 

(c) «naft*«»iWB#**flsa-a-T. ft^BB^^^fiKb, 

(d) mi 13 ft 4* SB # £ > Huf3±^g|5«©±B*^BlOn-rili. S £ t» . 
[ 0 0 3 7 ] 

*«*«)3tf«tf«>SS*Sl:J:ntf. fWI3ft#gBtt£*&©ftM I &fcbTffl^3fci6 
[ 0 0 3 8 ] 

C © « £ . WIS (a) K *3 (r> T , ffife&&<Dft*m]®t<i£Z>ttniZTtiiim±1$fflW$:Ml8. 
4. Y^?Dl/>Xlfi 

# ?s is © v ^ d >xi«n. 

* w. ± tc is w & ti fc ± as <h » 

mffS±^SiJW©±iBJ:Jc^^6nfcl^>X<h, * # tr . 



(8) 



JP 2004-1 1 7660 A 2004. 4. 15 



[ 0 0 3 9 ] 
%-¥£W<D-?-i 2 a V > X » ic J; tttf . 

* IB W k: J: n tf , ±IH«BSt^WT«.CitcJ:D, WgB±^iS#tf>±ffi(D^tt j e>ii[£^£fgl 
it5Cil:i:oT, ^#*=ktf*€r£a<&#KfrJ«2ft;tl/>X£^trvi' 

[ 0 0 4 0 ] 

W IB ± £ g!S « . Rlf^jSSOT^*ilii$-&S«M^eJa:^e:tAiT^l.. 

5. T-i'^DU>xa*(Diaji^ffi 

(a) **±fc±<r»»*#j*U. 10 

(b) |»E±#»«©J:iSk:**UT«W*H:lHLT, U>X»I*$f 

(c) M(BU>Xitte#*«fl;a-e-T, U>X£J£fi!c-ra;r<!:, £ # tJ . 
[ 0 0 4 1 ] 

#fgBJi©-7-r*DU>X»«©S(ig;££Kckm;f. NG (a) tc cfc ^ T . «r f B ± £ SC © 
±B©ffi*tt^iiS;*&<fctf^g&mS££^3iL > fflfE (b) C * V> T . WfBMWIltffiSS: 
PitS^i^fciTT, IS g {£ M , ^tt:fc<ktf*€r£*i&#KfWiap2nfcU>X£^tr 
V-f^7 □ U > X £ fa & M 1$.? 2> Z £ Z Z> « 
[ 0 0 4 2 ] 

C © « ^ , me (a) \Z *5 V» X . m£&g©«iiil£ii-3tffllCTji(r?B±£g|5#£JgBfc 
-f&iI±:#T'i§r5. 20 
6 . * g ■ 

*»ijll©*|jai««tt, B(rSe*^0JcDV'f^D^>X*ffi*<iAT^^). C©J;?&3?^S 
lilttt, {*J * , m&3k7Kte. Wi&Ztui? i * * , WlELiiftS$(f5it)5ST 

§r -5 . 

#fgBj HiHB*^B^a)-7-f^aU>XaiS^«AT^-5„ ^©ckp^JS^^ 

f i I T II , #] * , g#IIS§ (CCD^) ©Hft:»Sft^TAi0tI^T^-5, 
[ 0 0 4 3 ] 

1 . ft 3* SB ,& © #1 ifi 

0 1 tt , *^BJ$rigfflLfe-*ig©^^(C^-5^#g|5 I 5l 0 0 *«S«l(Iit»fI0Ti6 
•5. 0 2tt, 01K:*Tft^^<&lOO£^:£lWK^t-¥BS0TS>3o 75: *3 , @ltt, 0 

2 <7DA-A$|(r*5l.t.5»rfflSr^-r0T*-5. 
[ 0 0 4 4 ] 

£ . 03, 0 5*iOt0 7li-etlfn. 01K;*-fft#g|5 l £lOO©±#gB*.*12©^ 
ttSr^^fea^^J^^^MfC^-rKfMiaTfeO, 04, 06, 43 s fc^08«^n^*tl, 0 
3, 0 5*itf0 7t:^t*¥SBfiil 0 1,1 0 2, 1 0 3 *SSMI;St¥f0T*5 

o 

[ 0 0 4 5 ] 40 

3 S K . 01 lti, 01^*f^^g|5iai 0 0 © ± g|5 1 2*5j:tfft^|fl51*l 4 (DMVi 

&&&tc&wmzmjs;(£)iz.7jk-rmmm-T?$>K). 01 2 « . 01 itc ^ r ft 3* bb & 1 0 4* 

[ 0 0 4 6 ] 

fill * T . 02 7tt, 01^7n-T7t^SI5 I SlOOCO±#aiJWl2*3«tUt^^g|5Wl4©je« 

xtc^mm ^n^,^)^^rmmm-c $> 0 , 028 a, 02 7i:st^f3!p o pi 0 5* 

[ 0 0 4 7 ] 

#J*«©»IS©3tt**fl 1 0 0 «&10±KIStt<?>n*:±6'gB*.tl2<»;, ± # 35 1 

2 © ± ® 1 2 a±C|g^6nfc^^SiJtfl 4 iSttf. ft 3* SB 1 4 tt , fi»J * > A fcf L 50 



(9) 



JP 2004-1 1 7660 A 2004. 4. 1 5 



[ 0 0 4 8 ] 

a« * tt s n z . 

[ 0 0 4 9 ] 

[ ± # as ** ] 

(A) »I 

**Jfi©»tt©>fe^aJftl 0 0 45 V» T tt . ± # fflS » 1 2 tt . >9T£i6gCDft£ili®2-ti-3. 10 

» it s & * . a * « t « . ±mi2ii, 3i£*aB«i4^tx»Lfc**aiia«* 

S.tt * . « A « . ± # « » 1 2 tt , #'J-f 5 HSWJI, 7 ^ u ;p * w 

Hi, x^^^^fitus, » s ^tt 7 y ***ib«ai t»T»**- z z t wv €? s. *hik<dj& 

m tt 45 H T tt . ' ± # 85 t* 1 23&»Bfft«fiO**jiaa-B-*W**»fta:*«^K.t3^T*b 

fc#> ± # « « i 2*. Bfftftfiw^saftC-ra^K^sjujft-rajitfcTr**. 

[ 0 0 5 0 ] 

* & . ± # « *J 1 2 tt . £ # 1 0 t-*fbLTi«3nfcfeOf*otfeJ:M. f & 

1 2 tt . #J A tt , S# 1 Ot/1>-=>ft«:itJ:!li)j7«5. 

[0051] 20 

(B) 

Hl*itfH2l:*t±#»»12fli#»«*JtilftJ»« (XMA10 1, 102 
, 10 3) £03-08 1C5kT. 01-08 IZTjk-f ^5 iZ, ±fc«»©iC*»«tt«rtt|R 
« £*l * tt "C tt £ V* . 4> < tt>-€-0±iB±K)tt^«»?6«!«-r*it3&»T**IPIje 
T?»i:itf**iSift5. M^tfaifcifi^l:, 3t*«fl l o o o±#»» l 2 -e 
14, ±11 2 a±C**»tH 4S»tT6ii*iTS«. 
[ 0 0 5 2 ] 

■ * & . S3J3=ty:|i4l:*tJ:o(C. ± * » t* 2 2 CD ± ® 2 2 a tfflI2 2 btCfttA 
0fe«tAttT4ili:*«T**. Z Z.-V, ±#S^ 2 2 CDftI 2 2 b ^ li, ± £ g& tt 2 2 CD 
«»tt*$^T±H2 2 afc»-T«iB*H'5. ± £ SB tt 2 2 1c 45 V> T tt . ±.<f SB ft 2 2 CD fiij 30 
8?*5±#i!#2 2©iB2 2 bfftS. . 
[ 0 0 5 3 ] 

3K¥»*fl4tt.-±#«*f2 2©±iH2 2aK»LT**StttHUT. ft # SB t* W IB # ( 

-5 T . ±^S!«2 2©±ffi2 2aiII2 2bt<S!S;f^6jl5«!ftT*| 1 uil;J;0. ± 
& g& tt 2 2 CD ± ffi 2 2 att*fLTttW*tfctH-r*IRtt, ± * « « 2 2 CD fl'i 2 2 b « ffi 

[ 0 0 5 4 ] 

05*5j;^06lC^f«fc^fC, ±#««3 2©i£#:»tt*±#»»3 2<D±aS3 40 
2c«riS»-r-^^ttJgfiK-rS'd<h3iiT?€r-5. d W i§ tt 45 t » T » ± ■& SB tt 3 2 © ± ffi 3 

2 at. 113 2 b (±*I«3 2ffl«»fc*HT±13 2 aKRt*!) <fc CD & "T £l 0 

£©«|fctt«fcfttf, ±&gB# 3 2 CD2c£f4 L tJ r> . ± # SB tt 3 2 CD 

113 2 a<tM3 2bi«)Stft8*J:l}^S<t5:i:AlTf 5, r*l fc «t »3 . ±# 
»#3 2.o«iB3 2 biJ«*ICPin*o***fcR±t«i:i^Tt*. d cd «£ . Sri 

© » « 4$ «fc * * S £ 3f T * ft # » » 1 4 5. 
[ 0 0 5 5 ] 
( C ) ± ffi CD M ft 

±^gu«cD±fficDfg«tt. ±£3$** cd ±ffi ici^s n * ft * as <Dmm^ mmiz * r> t 

« aortas, f HftAtltf, ±#ffltf«)±iB<0»tt*IWWr*££ttJ:r>T. ft^SBtt© 50 
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[ 0 0 5 6 ] 

^fgSfil 0 0 (@ l*i«02#I) T . ±^6S^l 2ffi±Il 2 a©ft 

li B -c a * . i tt , 0 3~08i;st)tf»fpi o l ~ l o 3 t;feuT%, ±#IS5«cd± 

[ 0 0 5 7 ] 

ft 3* SB » £ . «Aai/>XifclJfifll*f iLTfflUii^. ±i!rgB#«±ffi©^#£P3 
Kit"*. ^nir<fcf5. ft ^35 * , R^tt^fc««]»fR^tt1C^fiS;-r^^t^ 

m2\z7jk-r?t¥fflffni o o © *t as t* 1 4$u>xibtifflbfe0i]$@9i;st. -f & 10 

fcti. El 9 fc^-T =t 5 K . ft^SBtt (I/>X) 1 4l;i^T^**3t$t5C,!:^-Cf 5 
. * & , Hl*«t»H2l:ft**»ai OOCJK*«f»l 4SiUl*f tLTlfflbt 

00 £ 0 1 0 * f - f JCt t> % , i 1 0 (:w-TJ:5IC, )tf S!S ( d fa *5 ? ) 1 4 1c <t -o T 
ft©ilfr>&ft££ ft Si**;!.!: 

[ 0 0 5 8 ] 

HirLftl^, ft#S5tt£, « AttS^tt 1/ >X*fe ttflSl*? t b 1 1 l» *i& 
. ±*tt»©±iif©##*«mte"r*. j: n tc J: O . ft¥gB#©i:#»tt£, « n £ 

[ 0 0 5 9 ] 20 

#JA*f #ftHi^ (y'JXA) tLT»K«l§, ±#S5#©±S 
Of «^HftilCt.5CiASTf I.. © ft gtf » « . ±^«8»0»«*t = ft»T?»t>T 

Ht«H5M*01 1 i5 <fc 0 1 2 iZ7F.iT. 0 1 1 tt . 01 2fflA-A8l:ilt5II 

HTT * * . 01 l*<ttf@l 2l:*fJ:5l: < ±^85« 5 2 b&^-j 

T , ±^g»n 20±B5 2 aWf«(iZft«TSS. ft^g|5**2 4tt#ft3it? (X'J X 
A) <t ITiitS. * # « tt . 0 1 2 ^ T J; 5 ft^g|5tt2 4KA!itLfcftttffl 

at us # ft s n * . 30 

[ 0 0 6 0 ] 

& 35 , ±ifiLfc±#a$»12, 2 2, 3 2, 4 2, S 2 14 l^tl t> , ^ © ± ffi # ¥ ffi ^ ■=> 
tt-5S^«r^L*:*«, 13 2 7*i^02 8Cf tJ:5C. ±#»tt 6 '2 ®±B 6 2-att. 
HT»^Xt)J:t>. 02 7:fc£tf02 8 K:jK-rft#ai5ffilO5K:*3VsTtt. BffRflltt 
©ft3 fe a$*f3 4£. ±#«tt6 2©±I6 2 a iltSIt 5 u t 1 1 

[ 0 0 6 1 ] 

[ ft * W ** 3 

(A) « 

ft¥»*ttt, *<Offl»*J:r;«fiBk:*i;fcA#:»tt«*T*. «*85«OSt#»*Kt3U 
Ttt» [±*»#] OlTff*TllSlfcOT. »LK»Wttlr»t*. 40 

[ 0 0 6 2 ] 

( B ) # ft 

ft # 1 4 tt . OX^j^-SftfttS; tCioTSftWffi&ig 

1 4 tt , ±#»tf 1 20±ffll 2 aK»LT. WE*#»»fr 5 ft SllX « It W L T . ft 
* » « W B («It5) * » ifc L fc « , «ft¥ffi*fl»IB#*«fl:£-&*£fcK«fc9»J* 

[ 0 0 6 3 ] 
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* IC , 0 1*±i;S2l:^t)tffiBfi,l 0 OWiit^ftC^tiT, 013 (a) -013 
(c) S#ILT^it5. 013 (a) ~013 (c) itttx^n. 0 1*J;tfi2i; 

K-ryt^m&i o o (D-mmnm^m^miz^-rmmm-v $> a . 

. [ 0 0 6 4 ] 

$ 1* . S»10±^±^SiJ«12*Jgfi£-r-& (013 (a) #R8) . ±^8itil 2©f^ 

T £ 5 . 
[ 0 0 6 5 ] 

# l> T , ft#a5*fl4£^j£-f& (013 (b) # 83 ) „ ± & S5 # 1 2 © ± 
ffll 2 alCjttLT, ^^g1JWl4*^fi£-r^^»<D^tt:M«Bf©Sg?gl4b*a:taLT, ft 
^SiS*fmJIBtt:i4a£jem-r£„ S5»bfc±oi:. MIBiSfrlJWH^x^l/^-lSfcf* 

[ 0 0 6 6 ] 

til 4 b*ttffit§*SiUT«> « A . x Y X ^ > 1* & £ ^ > ^ v> x <:/ h i* # 

E^SiiiilciSS l 4 b ^!tHit5«^(:taT*5. Sfc, < >^ v»i 7 hiitt, -f > ? 20 
x -y h <\y K£fflHTi£?8£ia:iiJ-T£ * i£ T & t) . ^JB^ttai-r^fiBtC^^T/xm^- 

¥ & T' « H t -3 Z. t & T % 5 tz J6 , *ttfc*jft©3tt¥*ttfcfls«-r*;:4:a*-C**. 
[ 0 0 6 7 ] 

ft £ . jK^14b*qtm-r€)mUc. & g f6 C T . ±#g&*fl2©±Bl2at;:S£J&ft$!! ! 
SSitliSfiSttMaSrff^^CilCiO. «il 4 btc*ft^±Il 2a©^ntt*«« 
tSiiA'TtS. cntciD. F9ri£©ffi*#:te£tf*i*££W-r£ft^gBttl 4 ZMmT 

[ 0 0 6 8 ] 

& V> T . ft # ttl % # 1 4 a * m it tE t£.T . Jt^ffltt I 4 & M Z> (01 3 (c) # 30 
BB ) . I#Wi:tt, Jt*»»tJBfti4ai:»bT, j»*&ttft»0>x*;i^-*tt#-r 
a . ft^gc^ia^^^a^eg^-r-si^K. mc*tt»tt©a*k:j:0MiBfc*ffi*fl!^ 
.5 „ n # «j k « , JRx*;i^-©f*to, ^a^ii^^^^fcttU-ifft^cDftfiS 

If HlWIgCit). ft^#14££tfft3*gBD c &lOOaM#£>n£(0 

l*iffl2#|) „ 
[ 0 0 6 9 ] 

ft *3 , #f.nfc*f ai^l 0 0*^7tfgCWl 4*®I}JHT, ft^SP^14^^ffi©ft 
^SliflfcLTfflUSCifctf 5. CSJA«. lUCitlU, ±^gC«12tft^6B 

tti4t<Dm&&iztt^T, 15 x (cajA^7;w=r>^x*fctt^*^x^©^^tt^x) 
i6«*S*»5:tcJ:0, jt*f#i 4*iSl)«.ti:ia«T««. & 5 v»'tt . ft ¥ SB 40 
Ml 4lt«if ( 0 * it H* ) £ S£ 0 W & i»J # -f <I £ £ <k 9 , ft- * « » 1 4 S ± 

§BI!«12©±I1 2a±)!)^Kl3^t^iAiTt5. 

3 . ftmwm 

*§flig©ffiJlUC«£ft^^ I &:fc£Z>*^©$Sit;&i£«. St" fffflil^tti. 

[ 0 0 7 0 ] 

(l) 3S1K. ft^gC«l4C9^:$$*5J:^»ttS:^ffi-lcMffli-r«)^i^-e^a. T ft 
^ , ft^gP^14©}g««?S^14b©id:{ll«lcJ;oT$<Iffll-r-5-<*:^T^ao d tUC <fc 
0. ffi3©^tt£J:tf*£3£W-r-5ftMttl 4^-^tJft^gBS^#-5i<l:^T'#-5„ 

[ 0 0 7 1 ] 

±IBf^fflg6^l'^V^T. 0®£#flaLTMT-S. 02 9li, m ft ^ fz *mffi V> BWiiZ fa 50 
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•Sft^gCSlOOCDKiflg (121 3 (a) ~B1 3 (c) # fig ) *5 ^ T , ± SB 1 

013 (c) lc*5tt-SIS>rffi©fc£*:l3T<fe.5. 03Oli, ft ft ft © « iS * ft * * 

[ 0 0 7 2 ] 

T, 03 0 LTDi^t 5. 

[ 0 0 7 3 ] 

(a) -]IS:Mftft^a5.&©S{ii2ri* 
ft^gB**£$fjt-f-5*&©?>£^<hLT. *<*10±fc«tttfWfc«:iHCTft¥a5ttM« 10 

[ 0 0 7 4 ] 

12 3 0 . 3t*ffl»*»lS"r*fc«)©*#tr»***#l 0±fcttUSftfc«ttSiS't»fiii 
0Ti^5. Jt.ftffjfcte. 03Ott, «rgEft^g|5#li&SK#£®fl;S1*.2>ta©ttflg, "T ft 
, 6&«**ait*i»K# 9 2 a*'l*l 01C8ISftTH4«ift*lTl> 

■5. 
[ 0 0 7 5 ] 

H30C«HT.'t s 0«*B1*. r i. <ft36«tf flUBflO ©S® 

' 0 £ i: T 3 <h . r s . r L . r s l <t © P«9 K « T © 5£ ( 1 ) f£ it T 3 ., 20 
[ 0 0 7 6 ] 

r s = r s l + r i. c o s 0 S ( 1 ) 

&##1!*^Sft5ft^l81*ltifB#9 2a©|fi5?ni, * ( 1 ) I: i 0 ft5»»fl fl K 

£?>ttiR«*tf*. -r ft *> s . ft*a*ti»«fc9 2as«fca-a-&«K»&n*ft*ifca5tt 
© t& £ tc . » # i o^ itfiE*#»»©trRic*SbTft!£sns. ft # # © * 

[ 0 0 7 7 ] 

rol&lcis^T. H * L ft n . S # 1 0©*ii©J!f}e©(fcllfc:. isn^^ins 

5. b^uft*«.6, c©"«k 5ft»nA*ii»-r<&i«<o»jaifc ±-3 t. ft^autt© 

[ 0 0 7 8 ] 

(b) xmmvMmiz&zft^w&onmTim 

z\ h it U , #*il^#*ic«*ft*«fl©«jft:#ffifcj;fttf, 0 2 9 Citiol;, ft 
*»«W«ftl 4 att±^»#l 2©J:iBl 2 a±l:»)SSh5. H tl fc J: D . ± # 
1 2 ©Mil 1 2 b«*ft¥ttttffin#l 4 a Tffinft Viffi 0 , ft^ffiftMKtt 1 4 a K « ± 
* ffl *f 1 2©«E3S*ttf^ffl-&-r> ft*»#l»Bfl:i 4 a'eD*iB3B*7L * * fP ffl T « 
. CC&ft, *tf#Wt#l 4 a*»*t*&»0*»Oi*mt*Cifci-3T, 40 
X*i»m#14aO»«t«It*i:i)J« , ?«4. tniciO, FJra©»tt*J:tf* 
£££#t-3ft^SI$**14£#.3c:,i: 
[ 0 0 7 9 ] 

(2) * 2 K , %¥tt#14a>ttS&i*lt0e«f ft 5 t i *5 T f 5 . ffl SB L cfc ? tC 
. ft 3* 88 t* 1 4 , ±e»ttl 2<D±I1 2aC#L'T*Kil 4btttaH/T. ft ¥ « *f 
ffi«#14a*#jfcl/;fc£, 3ttffttil#l 4 a C t D ( 

B13 ( b ) # m ) . - » tt.ffi Sttfc*«©#»ffi«S**C*|«|-r*0>tt*LV». 
U ft # 6 . £ '© * ft 1C «k n tf , &lZ&W£t)-&&'frti:z>Z\tJ3:<±&mttl 2 © ± ® 
1 2 a±fc3t*attl 4 t»*tSCia«T*6. "T ft fc> . ±^SE« 1 2 0±I 1 2 a 
iC*lc*«l 4b*!tiatS:ti:J:5T, &B^fci**fTft5££ft<ft<£SBfcrfflK 50 
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> bm&\zxyt¥mtt 1 4 zmm-rz z. ttf-ct 3 . ;ni:io; fiisi*si»jnfc 

ft ^ gB *T 1 4£ffig£ #T#£. 
[ 0 0 8 0 ] 

(3) Sg 3 K . ±§S»1 2 01S1 2 aCD««51St5ctl:J;ot. % # SB *T 1 4 
Of IR^tJg-rsCi^Tf 5. & ft 13 , ±#gB**12©±mi2a<£>J£#£ig:i:iUR 

X, i&aiMl 2<OiB 1 2 a©f ttiax-SCiCtoT. S&-5$&t££*--t33t¥gB 

[0081] 10 

(4) |f£4K, ±£gB«12©i«££IWffll-t£££1::<fctp> »#10<hft#gBttl4£<7) 
ifgfS$rSflffllf-5^i:*5T*^^. £ ftfc <fc 9 , 1*1 0 <h ft 3* SB 1 4 «!: O&t 
IT^O. ISB&B^flrJWSftfcft^gBfcfl 4£ffi{£&^i£(CT^J$-f-5d<ta<T£-5. 

[ 0 0 8 2 ] 

#3S9ni» ±5$ Lfc*i6W®Si"lcK^ £ ft -5 4>Ttt& < , BlUET-ife*. ffl 

[ 0 0 8 3 ] 

[£S6 09] 

*M<0®»053fc3fc»ai 0 OS:V^/7Dl/>XS«tCilfflUfc0i|^S IT V> -5 . V -i 9 P 
U- > X » t& , W^tflSr-f X X U- -f A* * ;K3 H S& SB H # it & $S B (CCD) © § ft 
Si, 7t7r-fA'<D3t«g^-g|5{C|gB$ft-l>, * , *i«4li, #1 56 #J l T # ft ft 3* 
9B # 1 4$®0nt^S$*lTl>5, 
[ 0 0 8 4 ] 

E * m W 1 ] 30 

1. V-f ^ D > XS«(7)18i£ 

hi 5H. iHfijicisv-f ?ni/>xi«2 o o * & sStofc^-rwsiaT&s. 01 

6 tt . Ell 5l;*tV-f}'Dl/>XSS2 0 O*«iC6t)tC^-r i P®0T'*-S, 75*5. 01 
5 « , Bll6<^A-A|ilC»ofc»fDS$^^WtC^-r0T*^. 
[ 0 0 8 5 ] 

0 1 5 tC ^ 1" <k 5 K , YOOl/>XIS 2 0 0 lt *»03t*»»114*»»«SftT 
t> -5 . .ft # SB ** 1 1 4«, ± SB # 1 1 2 tf> ± S 1 1 2 a±CIHJ6ftTt>*. ± # SB 

1 12 «Sft 1 1 0 ± K IS £ ft T (^ 3 „ 
[ 0 0 8 6 ] 

* * US m IZ ft H T tt , S # 1 1 0 At # i7 X » « . ± # ft 1 1 2i^H5 K * « HI . ft. 40 
[ 0 0 8 7 ] 

£ , ft- * SB « 1 14£HS£T<5fc»K. # K * U T , ft 3* SB 1 14cDJlB£ttittt 
16 0TSi)6&ft-::<h#T"£-5 (0 2 6 #S) . & ft . &i£-f-&?lirSf5y2ft<};tf3fCft<,> 
T fc Rl « K: . ^SCISUT, ttihttl6 0T^^gB«114cojiffl<£rfflJ6iitPii7Jii-C i # 

^> o Situ 6 oa. ft # sb «■ i i 4 ^ $ ^ -r z> » « «fc 9 fe b * j6« 'h * ^ «■ « a> tz % 
itikt* i 6 o a tints & tcBi« s ft «Atf»iB*fflv»acii*fc 

£ -5 o 

2. T -f ^ P U >XS«CD83 il#*£ 

^:«C,**ig0iJtC«^V-i'^P^>XS«2OO<7DSajg*?ifCO^TIttaj-r-5.017 ( 50 
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a) ~ 0 1 7 (e) , 1 8 (a) feil/i 1 8 (b) It^tl^tl, @ 1 5*J: 

0 1 6l;^tV-1'i'Dl/>XS« 2 0 0 © - $8 jg Ig ^^SWCStSiffiitSl!. 
[ 0 0 8 8 ] 

sr. a 5> ztuzmtt i 1 o ± k . #u-fs HSJi#$ttifc», *<ji sot 

T&k!&m*ffl3.0 (017 (a) #88) . C *l fc «fc »3 , gJfltJill2x^^fi£-r^. C d 
T , W IB Jl 1 1 2x11, »ttS«Hr-e**tt»T»Sfc<0<D. g4K«ftlTH4H«i 

[ 0 0 8 9 ) 

* K , liHl 1 2 x _h »C X h«R 1 *f ^Ita, fiS^»/t^->«)?X? 1 3 0 

& m^x y * h i) v >f y y 4 nn&ft&s (017 ( b ) # m ) . ^ntcto, jg 0 10 

^->(0 1/yXHRH!»«Jn5 (01 7 (c) #{&) . 
[ 0 0 9 0 ] 

>^i:<toT. ttfifi 1 2 xty^-r>jrt4. rn 1: J; 0 . i^gPMi 1 2Atus 

2 n 3 (017 (d) #HB) . ^ CD ky^ MR 1 SiiLfct, fi)35fli:fM 
S^ff^^^ilCiO. ± £ SB 1 1 2£5S:£}C$i{t3-tt£ (01 7 (e) #R8) . 

[ 0 0 9 1 ] 

± # 8B # 1 1 2 CD ± ffl 1 1 2 aCJILT, -1' > £ >? x »/ h 'N »y K 1 1 7 SfflUT 
iS^tJUCigll 1 4b$ttfflLT, # ¥ M M ffi # (V>Xil#) 1 1 4 a & 
•5. il©tt3fc»*ftt«fl:i 1 4 a it. ^©SfklgCioT, ft ¥ SB *f 1 1 4 (01 5*5 20 

£^01 6#m) 's tmmz . sfe. **««Kftv»-ctt, f»iB«#t*»£ u«jf 

*l«fl:Sl»lB©iWB#*ffltr>, ?f 1 14b$»tilJt5JSilT^>^yi';hffi&ffl 
Wfci^COUTKitS. ifJtetT, ?$ 1 14bSr?«»|Hll!tair^ii1c:«tl3. 
W 3'© » * J: * S S © 3tt * « *f M ■ # 1 1 4 a*, ± # SB fcf 1 1 2 CD ± @ 1 1 2 a ± 

\z m b£ r * . 

[ 0 0 9 2 ] 

* ^ T , K^&ttMmfr 1 UaCMLT^^Sl 1 5 t«l»t'5iitJ:!). ft ¥ «B *f 
1 14$i^!t5 (018 (b) #HB) . &H-m<r>M$im\t. **»»WB# 1 1 4 a fl) 
» « . *£2:fcJ:c>*ttftK«fc-3Tjg:i:iS3gr&. K±©i8fcJ:D. Tfc^gBtt ( U > X ) 

1 1 4*t^fiestl-5. i tt C <k 0 , ft <^ SB # 1 1 4 SttfY-f n l/>XSS 2 0 0 *M# 30 
£ *1 £ (01 5*3±tK01 6 # H8 ) . 
[ 0 0 9 3 ] 

^^Mics^y-f * di/>x««2 o ofc.ttf^-wgjs^ftKcfcttkf. *mm<DBm\z 

[ 0 0 9 4 ] 

[ ft SS 01 2 ] 

1. v-f?ni/>XS1£cD8t3i 

0 1 9 « , *IM2l;§.5V'f ^DU>XSffi3 0 0 5iiCfi!)ICSt»fIiT$5. 0 2 
Oti, 01 9l:if7-f^ni/>XIS3 0 O*g^Wl:*TfI0t^5. £ , 01 
9«. i2O0A-A8l:iBcfc»fffi?;ia«l:StiT*l.. 40 
[ 0 0 9 5 ] 

*Sl«i|lcS5T-f i-Dl/>XlI 3 0 0 . ± 8B 1 3 2*i»Hll«$St^, 

t . itisg^jicov-r>7DU>xa«2oot«s£^#iji*wr^. l a» b & a« s . 

flfi © tit BE K -O l> T , HigfRJl©-7-f/7a^>XS1S2 0 o^isnn^m^^wr-sfci*. 
^«co«fi£^Wrs@Bffco^T«l5iB^«#is-r^. 
[ 0 0 9 6 ] 

±#ge« i 3 2 a, fn is m i © ± sb i* i i 2 t m m t , ^'j-fs^iiii^fts. 0 

> ±^SC«l 3 2C191 3 2 c [ii»f-/^(:l«$nTi>4. ± <r « » 1 

3 2fl)±® 1 3 2 a <h . fflOMl 32b ( ± SB 1 3 2 <D fflfl gB £ *5 V> T -t ffi 1 3 2a Cg 50 



(15) 
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3 2ai«Il3 2bt04tAJ*J:!)^i<t*:ti)«?«5. £ *Uc <fc t) . ± # SB 

«i 3 2©fflijtai 3 2b*^jiS-ejsn-5©*{t*(ci$6ihT-s.^t*trg^fcJ6. mm <Dm 
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